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To all whmm 6 Tay cmw@} o
- Beitknown that], FREDERICK W.JAEGER,
aecitizen of theUmted States of America,resid-

UNITED STATES PATENT OFFICE.

FREDBRIOK W JAEGER OF NE\V YORK, N Y

DISCOIDAL ENGINE

SPECIFICATION formmg part of Letters Pa,tent No. 683 406 dated Septembel 24, 1901.
- Apphca.tlon ﬁled ]E'ebruary 7, 1901._ Serial No, 46 307, (No mndel) |

ing at the borough of Manhattan, New York,

York, have 111veuted certain new and useful

Improvements in Discoidal Engines, of which

the following is a epemﬁeatlun
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My mventlon has reference to 1mp10ve-_ |

ments in disk engines—such, for instance, as
that known as the ”Bishop 5 engine and de~
scribed by Rankinein 7The Steam Fhigine and

Other Prime Movers, 1859, and used with sue- | wna,tes a shaft mounted to rotate in suitable

-'bearings_ 11, formed in a casing B, which is

cess to drive screw-plopellel S.
- My invention also has referenge to a sim-

- pler form of snspending a piston in volumes

of active fluid than those shown in my prior
Letters Patent No. 659 670 da,ted October
16, 1900.

The ob;ject of my mventwn is to plowde a;

- motor having all the effective features of a

30
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- pockets on the sides of the plston ; gradually
increasing and decwasmfr in volume on the

40

;'compmsmﬂ{ a CE‘LSII]

high-speed 1eclprocat1ng crank-engine with-
- out containing the bad features theleof it |

being practically an engine taking a medlum

pomtlon between the Qld style ree1procatmm

engines and the steam-turbines.

| To this end ‘my invention consists, essen-
tially, in an engine, pump, or like apparatus
, & shaft  extending
through said casing and rotatably mounted

a pIStOIl pivotally connected to oscillate about-
angle to the shaft and abut--

an axis ab an

~ thereby, the adjacent or contaetmn‘ surfaces

of the piston and abutments belno' formed to

run together and relatively forming, by means

of pro;]ectmﬂ' constituent noses, a plurality of

same s1de of the piston dmmn* the cycle.
- The nature of my invention Wil best be un-

derstood when described in connectlon mthi

~ the accompanying drawings, in which—

50

a motor embodymn‘ my invention.
“a similar view, but showing the piston tm ned

Figure 1 represents a secmonal elevation of
Fig, 2 is

through an angle of aquut forty-five degrees

from the pos1t1011 shown in Fig. 1. Fig. 31is.
a’ sectional bottom view of Flﬂ' 1. FIU' 4. 18
'a sectional bottom view of Fln' 2. Flg SR E

an elevation showing the parts in the same
posmon as Ifig. 1 and p‘ut of one of the abut-

._[

‘being broken away.
‘in the county of New York and.: State of New [
view of one of the valveq
view of the same.

in the usual manner.

‘said piston, the ball, and the shaft.

ments being bloken away Tig. 6 is an ele-

vation showmfr the partsin the same position

as in Fig. 4_and part of one of the abutments

the rotary oscillating plston

the engine, par tlv 1n seetmn

‘Similar letters and numela,ls of reference
des gnate corresponding parts throughout the
seveml views of the dl&W’anS

55

Kig. 7 1s a face view of

Fig. 8isaface
Fig. 9 1s a side
- Fig. 10 is an end view of

6o

- Referring to the drawings, the letter A des- '

substantially in the form of a hollow sphere
made in two parts flanged and bolted together
Upon the shaft A is

mounted centrally with respect to the casing

-B a piston C, and within said piston are also

located statlena,t y abutments D and E, with
which said piston is adapted to engage Tlater-

, which may be attached elthel to the shaft
01 form part of the same, and said piston is

| held to the shaft and to the ball by means

of a pin 38, passing diametrically through
| Thls
pin forms an axis about which the piston C
can turn laterally—that is to say, it can os-
cillate while rotating.
forms a diameter of the casing B, and con-

sequently the piston oscillates a,bout an axis

at right angles to the axis of the shaft. The
abutments D and K are-in the present in-

casing B W1th its arched surface

“and termmatmn‘ mwaldly in a frustum of a

?

- ¢one.

The nlaneq of the bases and tops of
the fr ustums of the abutments are parallel

and form an angle with the axis of the shaft—

that is to say, they extend obliquely to the
shaft.

opposite faces inclined from two sides at an

‘angle corresponding to that of the bases of

the frustums, so that the adjacent or meet-

-ing surfaces come 'into close or smooth con-:

tact as shown in Fig. 1. "The faces of the
plston are also hollowed out from its center
to fit the formation of the frustums and is
consequently formed with two projecting

| noses a b, located dlametucally oppamte to

. ‘The piston C is in the present ex-
“ample: made discoidal in form and has its

70

"&113,7 The piston C hasa bearing upon aball
75 -

30

The pin 3 virtually

‘stance each formed of a spherical sector
fitting the c

90
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| valves 6 and 7

formed in the abutments with the pockets
and serve for the discharge of the small quan- -

- 6o

03

=

each other.
be seen from Fig. 1, are eccentrically mounted
with respect to the shaft, the relative eccen-
tricity in the present example being one hun-
dred and eighty degrees.

In consequence of the above-described con-

struction of the piston and abutments there

will be formed between the piston and the

abutments when the piston is in the position .

shown in Figs. 1 and 2 two pockets 4 and 5,
which are dlametrloally opposite to each other
on opposite sides of the piston;

as the piston is slightly turned two additional

pockets are formed—that is, there will now

be two pockets on each side of the piston, of
which two are continually increasing in vol-
ume and two decreasing in wolumo during
the further rotation of the piston. It is evi-
dent that if actuating fliid be introduced
into the two newly- fort ming pockets on oppo-
site sides of the piston a 1otatlon of the latter
will be induced, together with an oscillation
of the same about the pin or axis 3. The ex-
haust fluid is expelled from the aradually-
decreasing pockets. -

For the purpose of introducing aetuating
fluid—for instance, steam—into the pookets
I make wuse of VﬂlVeS 6 and 7, located adja-

cent to the abutments D and E and mounted |

on the shaft A to rotate with the same. In

tlie present example I haveshown disk valves

each having, as best seen in Figs. S and 9,
two induction-ports 8 and 9 and two exha st

ports 10 and 11, the exhaust - ports being -

formed on the perlphelvof the disks and the

induetion-ports in the body thereof.
tuating

and 15, respectively, to the fort ming pookets

The ehannels 14 and 15 are fmmod in tho'
abutments D and E and are branched, ‘as |

shown in Figs. 3 and 6, and their mtersecmon
Is controlled by a p]un' 19 for each abutment,

SO that the engine can be reversed by turn-

ing the plug so as to direct the incoming fluid
throu oh oneé channel or the other.

plug is reversed or turned, the former fluid-

channel is closed off. The main exhaust from :
the decreasing pockets takes place through

the exhaust-pipes 20 and 21, which enter the

casing B in position to communicate with
sald pockets.

engine. The exhaust-ports 10 and 11 in the

are connected by passages

tity of fluid which iay be conlined between

the piston and abutments just before the final
disappearance of the decreasing pockets. |
The passages in the abutments I hdve desig-

nated by the numerals 22 and 23,

It will be readily understood from the f01 e~

going that. the piston is caused to assume a

The abutments D and E, as wnll !

but as soon

The daec-
fliid is conducted to the valves
~thr oucrh the pipes 12 and 13, communicating -
with the induction - ports 3 and 9, and the
fluid passes from thence through channels 14

When the

Of course but one set of ex-
hausts—that is, one on each side of the pis-

ton—would be sufﬁo‘io‘n‘t for a non-reversible | gaged thereby; the adjacent or contacting

683,406

rotary oscillatory movement between the two
abutinents D and E and that, in view of the
distribution of one pocket for live fiuid and
one pocket for exhaust fuid on each side of
the piston, the piston is practically balanced
and there is little or no friction between the
contacting parts. Only such provision need
therefore be made as will keepthe parts tight.

- The periplhiery of the piston is preferably

. arched to correspond to the are of the casing

and is provided with a packing-—such, forin-
stance, as a packing-ring ordinarily employed
for pistons—and the noses of the piston may
also be provided with a suitable packing.
While I have herein shown projecting
noses, it is evident that yielding noses, such

asshown in my prior patent and applications,

could be employed. The valve-gear shown,
of course, could be replaced bV any other-
Well-known form of gear.

It is obvious that the abutment-heads could
be arranged to give way-—that is to say, to
move outwardly Z for the purpose of perinit-
ting the passage of the noses on the piston
whllo the latfer rotates without oscillation.
This constriietion would still involve the prin-
ciple of the suspension of the piston and the
oscillatory movement herein deseribed.

The rotary oscillatory movement of the pis-
ton might be called ‘‘c¢yeloidal,” inasmuch as

| the pi’stbn rolls over a longer surface than its

developed ououmfelence or the movement
might also be called one of ““nuitation.”

As the curved surfaces of the piston and
abutments are always tan gential to each other
and time is given in ohanﬂ'mg from one angle
to another bV the forms of thelines embodled
in the constriction of the piston and abut-
ments, there will be no bad or detrimental
change of direction.

It is of course to be understood that the
abutments could be made to rotate while the
piston remains stationary and that the bases

of the frustums of the cones of the abut-

ments need not necessarily be parallel, and,
furthermore, thata greater or less number of

projecting noses could be employed on the
piston.

What I claim as new is—= -
1. In an apparatus of the character speci-
fied, the combination of a casing, a shaft ex-

| tendmﬂ* through said casing and rotatably

mounted a plston pwotally oonneoted to 08-
cillate about an axis at an angle to the shaft,
and abutmentson the sides of sald piston en-

surfaoos of the piston and abutments bemn*

| formed to run togéther and relatively form-

ing by means of progjeotmw constituent noses

a plurahty of pockets on the sides of the pis-

ton gradually increasing and decreasing in

| volume on the same side of the piston durmﬂ*
the eyele.

2. Inan apparatus of the character speci-
| fied, the combination of a oasmg, a shaft ex-
tendmﬂ* through said casing and rotatably
mounted a plston pivotally connocted to 0s-
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cillate about an axis atan anﬂ*lé to the shaft,
and abutments on the sides of said piston en-

gaged thereby; the surfaces of the piston ad-

jacent to the abutments having projecting
constituent noses contacting with the abut-

ments and forming a plurality of pockets on

- the sides of the plston gradnally increasing

IO

-
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and decreasing in volumne on the same side of
the piston durmﬂ' the cycle. |

3. In an appamtus of the character bpem-
fied, the combination of a casing, a shaft ex-

tending through said casing and rotatably

mounted, a piston pivotally connected to os-

cillate about an axis at an angle to the shaft,

abutments on the sides of said piston engaged
thereby; the adjacent or contacting surfaces
of the piston and abutments being formed to

 Tun together and relatively formmﬂ‘ by means

of pro;]eetmﬂ* constituent noses a plmallty of
pockets on each side of the piston gradually

increasing and decreasing in Volume on the
same 51de of the plston durmo* the cycle, and
means for 1eve1&1n0* the duectlon of motion

of the piston.

4. In an apparatus of the chmactel speel-
fied, the combination of a casing, a shaft ex-
tending through said casing and rotatably
mounted, a piston pivotally connected to os-

~cillate about an axis at an angle to the shaft,

- 30

abutments on the sides of said piston engaged

thereby; the adjacent or contacting surfaces

of the piston and abutments being formed to

-run together and relatively forming by means

of projecting constituent noses a plurality of

pockets on each side of the piston gradually

‘increasing and decreasing in volume on the

same side of the piston during the eycle, and
means for supplying and exhaustmﬂ* Auid

| f1 om the pockets.

- 5. In an apparatus of the character speel-
ﬁed the combination of a casing, a shaft ex-
.tendmﬂ*_ through said casing and rotatably
mounted, a discmdal piston havinw an arched
perlphery engaging with a cor respondmn* in-
ternal arched surface of the casing and piv-
otally connected to oscillate about an axis at

35
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an angle to the shaft, and abutments on the

sides of said piston engaged thereby; the ad-
jacent or contacting surfaces of the piston
and abutments being formed to run together
and relatively forming by means of project-
ing constituent noses a plurality of pockets
on the sides of the piston gradually increas-
ing and decreasing in volume on the same

| Slde of the piston durmﬂ* the eycle.

In testlmony wher eof I have helemito set
my hand in the presence of two subseribing

witnesses.
FRED. W JAEGER

1R‘S_Z'ltr_lesses
EUGENIE P. IIENDRIGKSON
I‘RPD IIAOHENBERG
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